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IQREWORD

Thie report has been prepared (o present preliminary information relative

tn the flight of Atlas Missile No.26E. The information presentsd is based -

on visual cbservation and dats evaluation to the extent permitted by time
limitations. It should be considered as preliminary only, and the final re-
ports on this flight referenced for further information., The technical content
has been prepared and jointly agreed upon by members of the WS 107A-1

Flight Test Working Group.

Prepared by: Data Operations, General Dynamics/Astronautics, AMR

E. V. Thatcher
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8pace Technology Laboretories, Inc. GD/Astronautics, A Division of
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RUMMARY

Atlas Missile 20K, the twelfth "K" Series minsile %0 be flight tested, was
launched from AMR, Complex 13 at 2042 CST on § September 1961, The
planned range for the Mark 4 Mod 2A Re-entry Vehicle was 4388 nautical
miles with impact in the Ascension laland splash net. The flight was uasuc-
cossful and impact was approximately 575 nautical miles downrange,

The Qight was prematurely terminated when the sustainer engine shut down
during the booster jettison sequence, Engine operation was eatisfactory
until the beginuing of the normal telemetry data dropout always observed
during the boostcr jettison sequence, When data was again available, the

sustainer engine had alreudy shut down, Tho cause of engine ahutdown hae
not been dotermined,

Operavion of all othur systems was satisfactory,
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FLIGHT TEST OBJECTIVES

L~
\%‘ho primary purposes of &u flight were to obtain data for statistical
determination of CEP, evaluate the performance of the Acoustica PU
/Kyatom and to determine Re-entry Yehicle structural capabilities at . .
high angle re-entry conditions. 0

Detailed objectives are listed on the following pages along with applicable
comments relative to the degree of satisfaction.
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FLIGHT TRAJECTORY

The flight of Atlas Missile 26K was planned for a range of 4, 388 nautical miles,
with impact in the Asceasion Island splash net. This range was not achieved.
The flight was terminsted prematurely due to difficulty associated with the

~ sustainer engine system during the booster jettison sequence. The trajectory
during booster phase of flight appeared to be very close to nominal as indicated
by tracking data and radar plots. Impact was approximately 575 nautical miles
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AIRFRAME

Missile structural integrity was satisfactorily maintained throughout powered
flight. Due to a Propulsion System malfunction the missile began tumbling
shortly after booster cutoff. Several areas of the missile structure were in-
strumented for temperature environment. This instrumentation is discussed
in the following paragraphs,

The two temperature measurements in the thrust section both indicated tem-
perature rise in the engine compartment., Moasurement P 671 T , Thrust
Section Ambient - Quadrant 4, was essentially steady at 105°F until 98 seconds
and then rose to a temperature of 141 °F at 116 seconds. After a slight decline
lasting through the staging sequence, the temperature increased rapidly to
168°F at 134 seconds. After this time the measurement varied between 89°F
and 201°F for the remainder of the flight.

Measurement A 638 T, Aft Side A Frame Quadrant 2, began a rise from 108°F
at 80 seconds to 187°F at 119 seccnds. This measurement then showed a steady

decline to a temperature of 108°F at 296 seconds.

Two measurements, A 445 T and A 479 T, wers provided for ambient tempera-
tare indications in the adapter and Bl pod areas. A 446 T, Cableway Fairing
compartment ambient, showed a gradual climb to a temperature of 51°F at

115 seconds and then indicated a gradual decline. Measurement A 479 T,
Adapter Section Ambient, indicated a steady increase to 1469F at booster cutoff,

The peak temperatures, time from range sero, snd location of measurements
A 51 T thru A 55 T, which were located on the missile tank near the AFSWC pod
are tabulated in the following table.

MAXIMUM TEMPERATURE

Time in Seconds
MEASUREMENT Yalue in °F From Range Zero STATION

ASlT 1120 114 9%)
AS2T 1329 128 973
AS3T 103'© 128 909
AS4T 74 ° 128 1009
ASST 103 ° 128 1028

All of these measurements exhibited the same general characteristice of
rising to a maximum temperature and thea starting & decline to essentially
& continuous steady indication,

e mbree s e
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PROPULSION SYSTEM

Performancs of the booster system was satisfactory in all respects. Sus-
tainer and vernier performance was satisfactory throughout the booster phase
| and until booster jettison. During the booster jettison sequence sustainer
engine performance was prematurely terminated. Following sustainer engine
shutdown the vernier engines switched to tank fed operation and ran for 28
seconds until propellaut depletion. The cause of the sustainer shutdown has
not been determined, :

| Sustainer engine shutdown was initiuted during a period of data loss a4t booster
jettison. This data loss is a normal occurrence and is caused when the sustaine

flame impingement on the boostsr section creates a telemetry radiation batrier.

Telemetry tapes from Stations 1, 3, and 5 were reviewed and some additional

‘ data points were provided from the Station 3 tape during the data dropout.

! The latest time that data was available prior to the dropout was 128,79 seconds
' and the earliest time data was available after the dropout was 129,07 secoads,

Prior to the dropout, data indicated normal sustainer system operation. A

time comparison with previous "E" Series jettison data indicates the booster

section had just completely cleared the jettison rails at the time the dropout
x started. Data received after the dropout indicated sustainer engine termination
| had been accompanied by a LO2 rich shutdown of the sustainer gas generator,
the HS valve moving to the full ovea limit, and the PU and sustainer gas gener-
ator valves going full closed. The most significant datum was the indication of
the extresnely high gas generator gas temperature which was greater than 1510°
immediately after the data dropout. This high temperature condition can oaly
result from a drop in fuel flow or an increase in LO2 flow to the gas generator,
Considering the nature of the shutdown, the manner in which the Propulsion
System operatas, and the limited data available, the most probable cause of
the high gas gensrator tamperature and of eagine shusdown was a drop ia fuel
flow to the gas generator,

PATND RN S T, SR E, SRR RIS 0
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Trailing wire umbilical instrumentation of propulsion parameters was avail-
able for 2, 66 seconds after One Inch Motion or for approximately 50 feet of
missile rise. Ten of sleven propulsion measurements recorded provided
satisfactory data. The msasurement which was invalid was P 1003 P, B2
102 Pump Inlet Pressure. Measurements of the Bl and B2 LOZ aad Fuel
Injection Manifold and Pump Inlet Pressures appeared normal. There ware
three LO2 Dome Accelerometers monitored. Measurement P 1206 O, Sus-
tainer Engine LO2 Dome, indicated a varying level between 2 and 7 G's RMS
after the start transient. This measurement also indicated bursts of approx-
imately 20 G's RMS during engine start. Measurements P 1208 O, Bl LO2
Dome, aad P 1209 O, B2 102 Dome, indicated varying levels between 5 and
15 G's RMS,

Values from landline and telemetry records are presented oa the following
pages.
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PNEUMATIC SYSTEM

Performance of the Pneumatic System was satisfactory, LOZ2 tank pressure
Measurement F | P was invalid. There were no indications cf abnormal
system performance before or ccincident with the premature sustainer engine
shutdown, .

Missile 26 was equipped with F and G Pneumatic Regulators, a GD/A Poppet
E Series Boiloff Valve, and Hadley LO2 and Fuel Tank Airborne Relief Valves.

Tank Pressurisation System

Although Measurement F 1. P, LO2 Tank Helium, was invalid during the flight,
the corresponding landline measurement indicated 24.9 psig prior to liftoff,
Measurement P 56 P, Sustainer LO2 Pump Inlet, indicated normal pressure
at the pump inlet, reflecting normal 1.O2 tank pressure during booster phase.
FTuel tank pressure was normal from liftoff to boostur jettison. Fuel con-
sumption was reduced to sero coincident with sustainer engine shutdown at
booster jettison, with tank helium pressure remaining about 63 psia until the
end of available data at 307 seconds. Buoster tank helium bottles pressure
decay was normal with 730 psia at BCO.

Five vibration measurements were made in the area of the LO2 tank pasumatic
regulator to obtain in-flight data of vibrational input at the regulator mount-
ing base and ca the regulator itself. These meassurement were:

AT810 xpz Tank Pressure Regulator Base, Radial
A120 102 Tank Pressure Regulator Base, Lonagitudinal
A1830 LO2 Tank Pressure Regulator Base, Tangential
AT840 LC2 Tank Pressure Regulator, Radial

AT850 LO2 Tank Pressure Regulator, Taagential

High frequency vibratory respoase of the regulator until jettison with the booster
section appeared normal. The greatsst response occurred betwaan 60 and 70
recoads. The levels observed oa the regulator ranged betweea 2 and 5 G's RMS,
A maximum of 10 G's RMS was observed during this time oa the regulator base.
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Eghu Control Pressurisation System

Sustainer engine control helium bottle pressure was adequate for booster
separation purposes. Abnormal bottls pressure depletion occurred after the
premature sustainer engine shutdown, Since no veraier cutoff signal was
generatsd, the vernier propellant valves were not closed and the helium

in the propellant tanks was ventsd to the atmosphere through the vernier
engines. Consequently ‘ue control bottle was depleted from a normal value
of 2910 psia at 130 seconds to 380 psia by 170 seconds.
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HYDRAULIC SYSTEMS

Performance of the Hydraulic Systems was satisfactory. System pressures
rose from ground levels of about 2000 psia to about 3000 psia after liftoff
and remained at normal levels until staging. '

Performance of the Booster Hydraulic System was satisfactory. Telemetered
data reflected normal system pressure for actuation of the booster engines

during booster phase operation.

Performance of the Sustainer/Vernier Hydraulic System was satisfactory
until staging. Measurements H 130 P, Sustainer Hydraulic Pump Discharge,
and H 191 P Sustainer High Pressure to Manifold, indicated abrupt decay of
discharge pressure from 3000 psia to 100 psia at staging as a result of
sustainer engine shutdown.

The Ve:nier Solo Accumulator satisfactorily maintained vernier engine
actuator pressure after sustainer shutdown for 41 seconds, bottoming out
at that time at 870 psia,
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MISSILE ELECTRICAL SYSTEM

Performance of the Missile Electrical System was satisfactory. System
parametsrs remained within specifications until well beyond sustainer engine
shutdown. Main missile battary voltage remained between 27.3 and 28. § vdc.
Inverter frequency was virtually constant at 401.2 cps. Invertsr Phase A

and Phase C voltages were between 113, 8 and 115.0 vac and 114.4 and 115,3
vac, respectively, The Phase A and Phase C voltage data were reasonably
steady during booster phase. After sustainer shutdown, the data became
somewhat erratic. However, the data remained within the above stated
ranges.
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OPTICAL BEACON SYSTEM

The Optical Beacon System activated properly at 317,328 seconds upon
receipt of a sustainer engine cutoff discrets signal, Telametry Channel 1-C
switched to monitor the Optical Beacon System satisfactorily, The first
pulse occurred at 318,037 seconds. Telemetered data indicate that 18 cor-
rectly spaced pulses were generated by the Optical Beacon System. The last
correctly spaced pulse occurred at 326. 537 seconds. The pulses occurring
after this time were erratic and randomly spaced. Thirty-eight more pulses
were recorded after the last correctly spaced pulse. The last pulse occurred
at approximately 331 seconds,

Preliminary evaluation of the Ballistic Camera (BC-4) coverage indicates
that very little, if any, trajectory information was obtained. If any trajec-
tory information was recorded by the BC-4 cameras and/or photo multi-
pliers, a more thorough investigation will be required to determine the value
and usefulness of these data.
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RANGE SAFETY COMMAND SYSTEM

Performance of the Ringe Safety Command System was satisfactory. No
signals were generatsd by the Range Safety Command System. However,
signal strength at the miesileborne receivers was adequate to ensure proper
system operation had any signals baen tranamitted,
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AZUSA SYSTEM

Performance of the Asusa System was satisfactory. Telemetered r-f input/
AGC and ground station received signal strength AGC both indicated con-
siderable muiti-path reception and lobing until 70 seconds. After that. time.
signal strength was smooth and adequately high uantil approximatsly 142 sec-
onds. At that time the signal strength began to drop off and the AGC traces
thereafter indicated missile tumbiing,

The system, which utilised a Bl transponder in conjunction with a tripod
mounted eliptical horn antsnna mounted in Quad IV, acquired automatic track
at 12. 5 seconds, All parameters were in the fine mode by 18 seconds and no
ambiguities entered until signal was lost. Data wers reducible from 17.3
seconds untl 151.9 seconds. ‘

The Automatic Data Select System at the 7090 Computer selected Asusa
a System data many times for very short periods. The most extended periods
Y were between 86, 4 and 95.2 seconds, between 118.4 and 128. 8 seconds, and
between 130.8 and 154.0 seconds.,
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FLIGHT CONTROL SYSTEM

Performance of the Flight Control System was satisfactory. Response to the
guidance roll maneuver was satisfactory and the pitch program was properly
accomplished. There was no bending mode buildup and propellant slosh was
emall. All programmer switching functions occurred properly. Missile
pitch and yaw stability was lost after staging as a function of sustainer
hydraulic pressure decay resulting from sustainer shutdown. Roll stability
was maintained by the vernier engines until lose of adequate vernier hydraulic
accumulator pressure at 167 seconds. Engine deflections at engine start were
within the allowable tolerance of £0. 6 degrees. Liftoff and staging transients
sppeared normal. -

Sustainer and vernier cutoff discretes were generated by the Guidance System
at 317 seconds for an unknown rsason. Response to these discretes by the
programmer was proper and the pre-arm backup, re-eatry vehicle separation,
and fire retro-rockets functions were subsequently issued at the proper times,
A short at the time of retro-rockets firing caused the programmer switch
current limiter to open in 0. 66 seconds, and, therefore, Measurement 8 379 X,
Fire Retro-Rockets, did not activats. Drops in the programmer voltage out-
pute at 0.2 seconds after the pre~arm backup function indicated a low imped-
ence loading of the circuit. Measurement S 223 D, V2 Pitch Engine Position,
was inoperative prior to countdown start ard the measurement was delated.

This was the first "L Series missile to utilizse the Spin Motor Rotation Detsctor
System which was previously flown on Missile 2F, The gyro spin motor rotation
detector output remained activated throughout the fligat as expected,
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' INERTIAL GUIDANCE SYSTEM

Performance of the Inertial Guidance System was satisfactory. The roll
maneuver was generated satisfactorily and the staging discrete was issued at
the proper time. The criteria for the three remaining discretes were not
properly satisfied due to premature sustainer engine shutdown. However,

two of the discretes, SCO and VCO, ware generatsd simultaneously at approx-
imately 317 seconds. The cause of this discrepancy has not been determined,
but was probably associated with missile tumbling. The pre-arm discrete
was inhibited due to the excessive missile angular displacement which occurred
after loss of attitude stability, At guidance steering enable, the pitch resolver
signal data indicatad that the missile had pitched to approximately 1.5 degrees
beyond the nominal resclver setting of 61.7 degrees. At this iime a large yaw
left steering command was also heing generated. Tha missile did not respond
to either of these guidance commands due to loss of sustainer thrust,

Target offsets of -0, 0061 degrees latitude and £0.0016 degreas longitude were
inserted in the Inertial Guidance System to compensate for re-entry vehicle
paramaeters and vernier thrust decay.

Inertial Mode Start occurred at 2042:20. 929 EST.

System Accuracy

Accuracy evaluation was limited due to early termination of the flight, Com-
parison of telemetored ARMA velocities with GE/Burroughs Mod III velocities
at staging indicated velocity errors of:

X. «1.76 ft/nec
Y 42,06 ft/sec
z ¢3.42 ft/sec

These small errors indicated satisfactory operation and accuracy during the
powered portion of the flight, .
Miseile Behavior

A comparison of the telemetered velocities and positions with those listed in
Trajectory E-XII at the approximate time of staging was as follows:
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3 Sigma

Junction Units Actual . Nominal Difference® Limits
Time sec 125,00 125,295 -0.2% 46.8
x ft/sec 9324.25  9317.25  $7.00 470
} ft/sec 432.0 477.50 -45. 5 4660
2 ft/sec 4163,29% | 4256.00 -92.7% 4900
X ft 429, 824 432,512 -2, 688 il?. 500
Y ft 52,544 58,168 -2, 624 4285, 500
z ft 203,209 206, 464 -3,264 428, 590
CErT rad -0.002288 -0.00038 -0.001908 -
REY rad 4.151854 4.1226 40.029254 -

% Actual minus nominal

The missile went out of control at 129 seconds and the platform tumbled at

162 seconds. The Guidance System operation was normal through this period
and until 317 geconds;—~At 317 seconds, the computer issued SCO and VCO
although the necessary velocities for these discretes had not been attained. The
cause of this discrepancy could have beea internal or exteraal to the Guidaace
System and a resolution has not been made at this time.

Platform and Control

The roll massuver, as indicated by the asimuth resoiver, was executed pro-
perly during the 2 to 19 secoad period.

The pitch resolver came into the instrumented range at 97 seconds.

All servo errors were normal and less than { 1 minate deviation.
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Gyro drifts measured prior to launch wers:

Gross Asimuth «0.33 deg/hr Pre-countdown
Roll Fixed «0,13 deg/hr X-1 Day
Gross Pitch -0.24 deg/hr X-1 Day

These values were consistent with previous measurements. Redundant gyro
torquing currents were normal. Maximum amplitude oscillations occurred at
90 seconds and were 70 deg per houz peak to peak,

Gyro temperaturas remained stable throughout the flight, with the following
deviations from the buoyan(y temperature at launch:

Roll/Asimuth (602) -0.31°C

Pitch (601) .0, 00°C
The binnacls heater signal indicated full "On' from liftoff through 13 seconds
and then went off until 90 seconds. Between 90 and 103 seconds the signal
gradually changed to '"On" and remained '"On" until 150 seconds. From 150
seconds through 220 seconds the signal made saveral excursions from "Off"
to "On" and finally settled in the "Off" position.

Accelerometer scale factors meacured during the pre-count and coungdown
were as follows:

X Y Z
2.00010 1.99927 1.999849
These values were coasistent with previcus measurements.

Somputer

Computer oporation was satisfactory throughout powered flight. BCO discrete
and Yaw Stsering were properly issued. The missile did not respond to the
Yaw Steering Command due to lack of thrust at guidance steering enable.
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Data Checker tests of the Range tape recorded during the first GAP Test had
noise in the digital data. The Data Checker error count was just below the
maximam allowable. The second GAP Test telemetry was clean and accep-
table. Telemetry monitored just prior to launch was satisfactory.

Computer voltages were normal, Computer temperature rose from 30°C to
39°Cc.

_A__n‘gont Countdown Set .

The Alignment Countdown Set (A -CS) operation was satisfactory, Accelero-
meter seros were within the specified tolerances before launch, as measured
with the A-CS, indicating proper operation of the seroing loops.

Junction Norainal Computed . Measured Error
X offset 0. 667 0. 698483 0. 698655 #0.00017
X sero 1.000 - 0.99913 -0, 00087
Y sero 1.000 - | 0.99693 -0. 00307
Z sero 65.25407 65, 20562 65, 20688 #0.00126
iastrymentation

All channels of the Analog Signal Convertsr (ASC) operated satisfactorily. ASC
tsmperature remained constant at 13°C throughout the flight. -

The Digital Signal Converter performance was satisfactory,
Telametry quality on this flight was good, with the normal dropout due to

booster separation. After 300 seconds, Telemetry RF No. |l refsrence volt-
ages became erratic, causing periods of invalid data.
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MOD III RANGE SAFETY AND INSTRJMENTA TION SYSTEM

Performance of the Mod III Instrumentation and Range Safety System was
satisfactory. The Mod III Tracker was coninuously locked from liftoff until
approximately 164 seconds. The Rate Subsystem was continuously locked
from 39.7 seconds until 154. 5 seconds except for the normal signal loss at
booster section separation,

The Mod III position and rate data provided to the Computer wore considered
to be of good quality, Continuous instrumentation data were provided to the
Computer from 39,7 seconds to 154. 5 seconds except for the brief interval at
booster section separation,

A valid and uninterrupted IIP plot was presented to the Range Safety Officer
from liftoff until approximately 155 seccads when the Computer went into its
first period of '"dead-reckoning', The Computer returned to STANDBY at
354 seconds,

The Mod III System was primary source for generation of the ASCO discrets;
however, the discrste was not generated due to premature flight termination,
The ASCO Inhibit Switch remained in the "Off" position for the entire flight,

This was the first "E' Series flight using the new ''twisted' missileborne
antenna. This type antenna was previously flown on Missile 2¥F,

Performance of the individual subsystems was as follows:

Track Subsystem

Track Subsystem performance was satisfactory. At liftoff the Mod III Track
Subsystem was locked in automatic monopulse mode as planned and tracking
was continuocus through the booster phase. During this period the track
received signal level averaged -48 dbm. The asimuth and elevation tracking
errors averaged 0,07 mils peak to peak.

Approximately four seconds after staging the track received signal level began
slowly to roll-off, reaching noise level at 164 seconds. Thereafter, periodic
variations of signal amplitude caused several short intervals of monopulae
memory and loss of lock. Final loss of signal and track lock occurred at 450

seconds.
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The first attempt to re-acquire the missils by sixth cube at a point beyond
range ambiguity was prevented by early termination of flight.

Rate Subnzntem

Performance of the Rate Subsystem was satisfactory. All rate functions
) were locked at 10.8 seconds; however, due to a noisy received aignal, inter-
mittent bad lateral flags were recorded until 39.7 seconds.

Excluding the brief period of signal loss at booster section separation, con-
tinuous rate data was provided to the Computer from 39.7 seconds to 154. 5
seconds. The average received signal during booster phase was -77 dbm.

Immediately after staging missile thrust decay was evidenced by decreasing
range rate. At 130 seconds there was a velocity difference from the nominal
of 59 feet per second. Twenty seconds later the magnitude of this difference
had increased to 920 feet per second. In conjunction with sustainer thrust
decay the rate signal began a slow roll-nff reaching noise level at 154. 5
seconds. Thereafter, signal variations, indicative of missile attitude changes,
intermittently caused periods of rate unlock. Final loss of signal occurred

at 427, 6 seconds.

'y

The parallax corrector was used on this flight, and the extended east rate
leg redundant data was recorded.

ter

The Computer operated satisfactorily during the countdown and ensuing flight
with no malfunctions observed. The Range Safety and Instrumentation Pro-
gram was entered upon reception of the Inertial Mode Start pulse at 2042:20. 928
EST. The simulated re-run was made and revealed that no Computer trans-
ient errors occurred during the flight.

A mean calculation based on the last period of good data places the impact
point at 71° 18, 6' West Longitude and 25° 28, 3' North Latitude at a range of
approximately 573 nautical miles froms Cape Canaveral,
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RE-ENTRY VEHICLE

Missile 26E launched a Mark 4 Mod 2A Re-entry Vehicle containing a Sandia
flight test warhead.

The C-band beacon and the teiemetry systems operated satisfactorily through-
out the flight. The premature termination and short trajectory precluded the
realisation of mostofthe flight test objectives pertaining to the re-entry vehi-

cle.
The followirg is a chronology of available re-entry vehicle in-flight eveats.

Function Time
Range Zero 0
Lockout Switch No. 1 72,2
Lockout Switch No, 2 83,4
Guidance Pre-arm 320.4
Arm Safe No. 1 320.5
Arm Safe No. 2 320.5
PSA Battery No. 1 321
PSA Battery No. 2 321
Separation ‘ 321.5%

Loss of Signal (Station 3) occurred at T4 478 .
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PROPELLANT UTILIZATION

Performaance of the Acoustica Propellant Utilisation (PU) System was satie-
factory. The first four sensor stations uncovered duriang powered flight.
PU valve response to the error counter output signal was correct at all four
stations, and the HS valv* response to the PU valve movements was also
correct throughout powered flight, The system utilised a 3 card computer.

At sustainer shutdown, Measurement U 113 V, Acoustica PU Valve Position
Feedback Voltage, indicated the PU valve went to the full closed position while
P 830 D, PU Valve Position, indicated that the PU valve went full open. Howe-
ever, since P 830 D showed an incorrect PU valve position earlier ia flight,

it is believed that P 830 D data is invalid after shutdown, The HS valve went
full cpen at sustainer engine shutdown.

The following conctants were applicable ca Missile 26K,

Computer Type CA 108B (S card)

Computsr Serial Number 0113

Yalve Open Limit 45,0 degrees
Valve Nominal Angle 27. 6 decrees
Valve Closed Limit 21.3 degrees

A tabulatiin of the powered flight sensor uncovering times, error times, and
valve angle pusition just after sensor uncovering at each station is preseated

hl“o
Fuel » 102 » PU Valve
Seasor Rensor Error Angle
ftagien Yncovering  Uncovering Jime _Kesdback Data
1 6. 488 0. 449 1. 96 31.3
a 45, 890 47. 543 1.6 2l.3
3 84,071 86,078 3.00 31.3
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' Fuel * LO2 * PU Valve
Sensor Sensor Error Angle
Station Unconrin' Uncovering Time Feedbe sk Data
4 115,811 117,518 1.70 23,0

. i 0.025 seconds
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PROPELLANT TANKING

Fuel was tanked or X-2 Day, 6 September 1961, to the overfill PLCU probe

and secured. 45 gallons of fuel were topped on X-Day, returning the fuel

level to the overfill PLCU probe at Sequence I Pressure. The level was then
lowered until the overfill PLCU probe light do-scﬂvat‘d. This topping was

* necessitated by an apparent density shift of 40,20 1bs/ft3, At ignition the
approximate fuel weight was 75, 750 pounds as calculated by volume and den-

sity.
Rensity Data
Degrees AP1 43. 65
Temperature 90.0 °F
Density (X-2 Day) 49. 60 1be /23 :
C Density (Ignition) 49. 80 1be /£t

§
102 was tanked at a rapid fill rate to the 95 per cent PLCU probe. Tanking

was continusd at restricted flow until activation of the LO2 Topping High ‘i
Probe. The first topping high probe activation was apparently premature 4

causing a timer cutoff abort of the first slug transfer. The count was re-

¢ycled and a second slug was initiated. The second slug attempt was success-

fully completed in 43, 4 seconds,

During the second slug transfer the slug discharge pressure reached a high
o4 260 peig and decreased to 247 peig at slug complete.

At ambilical eject the 100 per cent slug cutoff rrobe was still activated, sug-
gosting that the LOZ level at ignition was at least 830 pounds above the 100
per cent slug cutoff probe or that the probe did not react to the level drop
associated with propellant consumption.

At ignition the LOZ density was 70, 43 1bs /1t3. This resulted in an approxi-
mate 102 weight of 175, 100 pounds, based on LOZ density and tank volume.
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Yuel Tunking
29. 860 Inches of Hg

84.30 °F
71.0 per cent
"o m“ - B.SE.
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90,0 per cent
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AIRFRAME INTERNAL INSTRUMENTA TION

The Telemetry System provided data until well after 350 seconds.

Cape telemoetry data indicated a 0.45 second dropout of all three RF's at
staging. Station 3 telemetry experienced a dropout of approximately 0.3
seconds on RF Nos. 2 and 3. RF No. 1 data were not obtained from Station

3 due to a ground station difficulty. Interference was again noted on RF No. 1,
Channel A from RF No. 1, Channel C. However, it was slight and did not
interfere with obtaining data from Channel A. At 307 seconds telemetry power
supply No. 1, monitored on RF No. 1, Channel A, Segment 25, began to vary,
At 320 seconds Segment 25 dropped 0 sero per cent and remained there until
380 seconds. At 380 seconds RF No. 1, Channel A, Segment 25, increased
but not to full voltage level.

There were four measurements that did not yield valid data.

83 223D V2 Pitch Remained at sero - Deleted prior to
r launch,
PP B1 Fuel Pump Disch Remained at sero - Deleted during
countdown. ,
F247T B Tank He Bottles Remained above 100 per cent. |
:
rip LO2 Tank Helium Remained at 30 per cent.
.‘
P83i0oD PU Valve Position Erratic between sero and 19 seconds :

and apparently gave false indication !
after booster jettison,

Miseile 26E contained three Bendix Mod 7 FM Telemetry Packages. Basic
telemetry channel assignment is given in Astronautics Report AZC-27-059-26,
Included in that report are channel assignment, commutution information,
frequency response, and make and model of transducer.
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LANDLINE INSTRUMENTA TION

The Landline Instrumentation System provided satisfactory data prior to lift.
off. There were no discrepancies noted in the Brown or Esterline-Angus strip

chart recordings.

Trailing wire umbilical instrumentation was added to this missile for purposes
of evaluating certain propulsion system parametsrs. Data were obtained, as
planned, for approximately 50 feet of missile rise. Ten of sleven measure-
ments provided data. Oune measurement was unsatisfactory; Measurement

P 1003 P, B2 1,02 Pump Inlet, was out of band on the high side.

Missile Aft-end Motion Determination

Satisfactory data were obtained from two aft lights and the top light, Film
review reports indicate the third aft light was not visible. The cause of this
is not known at this time; however, it may have been dus to a bad lamp.
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CONCLUSIONS AND RECOMMEN DATIONS

Conclusions
1. The flight was unsuccessful,
2. The sustainer engine shut down during staging. From analysis of 1

available data it appears that a failure accurred in the sustainer
fuel system,

3. The critical period of sustainer shutdown occurred during the usual
staging dropout of telemetry.

Recommendations

1. Add instrumentation to allow more thorough determination of sustainer
engins operation.

2. Provide means to circumvent the dropout in tslemetry at staging.
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COUNTDOWN TIME VERSUS EVENTS :

This test was a scheduled 150 minute countdown., The count was started on
time at 1800 EST. There were three holds of 7 minutes total duration with
recycles accounting for 4 minutes delay., Planned momentary holds at -1:35
and -60 seconds added another minnte and total countdown time was 162 min-

utes,

1.

3.

The holds weze as follows:

At -2 minutes 17 seconds (2028 EST) with a recycle to -3 minutes 30
seconds for 2 minutas. There was no 18 inch water line pressure, as

the pump was not turned on. After the pamp was turned on, proper

water line pressure was obtained, and the count was resumed at 2030 EST.

At -60 seconds (2033 EST) with a recycle to -3 minutes 30 seconds for
5 minutes. Ths slug transfer high topping indication was premature
starting the 50 seconds slug duration timer early. As a result the
timer expired before the slug was complete. The hold was required to
allow time for preparation for a second slug attempt. The count was
resumed at -3 minutes 30 seconds.

At -2 minutes 15 seconds (2039 EST) momentarily, Telemetry reported
a low indication on the Bl Fuel Pump Discharge Pressure., The deci-
sion was made to delete the measurement and continue the count.

No further holds were required and the countdown was completed as planned.

Tke following notations were made by an observer in the blockhouse.

ES1
1800

1805
1806
1814

1816
1818

Countdown Countdown

Time Procedure Event
T-150 T-150 Countdown Started.

Started Telemetry Warm Up.

Started Guidance Computer Warm Up,
T-148 T-145 Telemetry Batteries Activated.
T-144 T-144 GAP Test Started.
T-136 GAP Test Completed Satisfactorily.

T-134 T-13% Started Range Safety Cornmand Test.
T-132 T-138 Nose Cone Telametry and Beacon to Internal.
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Countdown Countdown ‘
EST Time Procedure Event |
1828 T-125 T-125 Range Safety Command i'rut Completed.
Start Electrical Connecéion of Red Destruct
Box. 1
1835 T-115 Red Destruct Box and Retro-Rocket Installa-
tion Completed. =
1839 T-111 T-105% Ready for Removal of AiGS Landline Umbilicals.
|
1850 T-100 T-100 Started Flight Coatrol S}yotamn Test,
1900 T-90 Flight Control System felt Completed.
1908 T-85% Slight Problem Moving 'i'ower-One Floor Scraped
Pod INose Fairing Causing Negligible Damaye.
Also a Cable Got Caught onOne of the Floors.
: 1920 T-70 T-85 Startsd Helium Storaio i’rop&r;nonl.
1923 T-67 T-55 GAP Test Preparations Surud.
1925 T-65 T-65 Startsed Mod III Beacon C::hocku.
1926 T-64 T-55 GAP Test Started.
1932 T-58 GAP Test Completed Snt’:lufactorny.
Noise on ARMA Ground Station Data.
1934 T-56 T-65 Started Landline Caubnldonl.
1939 T-51 T-50 Secured GN2 Topping Goiu'.
1945 T-48 T-45 Started LO2 Tanking Preparations.
1948 T-42 Landline Calibrations Completed.
1950 T-40 Mod III Lockin Test Completed,
: 1983 T-37 T-3% LOZ Tanking Started,
2000 T-30 T-30 Started Flight Control I‘lnd Check,
L e e mw:r...*:::::.:.'r..":.?.:
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Countdown Countdown
EST Time Procedure Event
2001 T-29 All Camera Coverage is 100 Per Cent Except
Stations 6.1 and 7.1 Which Are 0 Per Cent,
2005 T-25 T-25 Range Ready for Azusa and RSC Final Checks,
2007 T-23 T-23 Azusa Check Started.
2008 T-22 T-22 Started Range Safety Command Final Test.
2010 T-20 T-20 Started Telemetry Final Warm Up.
2016 T-14 T-13 Azusa Check Completed,
2020 T-10 T-10 Started Telemetry/Range Safety Command
AGC Check,
Started Final Response Checks on Acoustica
PU,
2021 T-9 Range Safety Command Final Check Completed.
2022 T-8 Flight Control Final Test Completed - Ready
Light Is On.
2022 T-.8 Acoustica PU Ready Light On,
2023 T-7 Te7 Final Range Clearancs.

Started Guidance Final Checks,

2025 T-5 T-S Status Check - Al "Go",

2025 T-4:30 T-4:30 Squibs Disarm Switch to O,
2026 T-3:50 T-3:50 Status Check - All "Go",

2027 T-3:30 T-3:30 T-3:30 And Counting,

Telemetry to Internal,

2027 T-3:00 T-3:00 Timer Off - Ready Switch to Ready.
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2030
2031
2031
2031
2032

2032

2032
2032
2032
2032

2032

2033
2033

2033
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Countdown Countdown
Time Procedure Event
T-2:17TH T-2:17 Holding - No 18 Inéh Witor Line Pressure.
Recycle to T-3:30,
T-3:30H T-3:30 Status Check - All "Go'"'.
T-3:30 T-3:30 Resume Count. Telemetry to Internal,
T-3:00 T-3:00 Timer Off - Ready Switch to Ready,
‘1‘-2:45 T-2:45 Shut Down Power Switch to Arm,
T-2:05 T-2:05 Commands to Internal.
T-2:00 T-2:00 Nose Cone Beacon and Telemetry to
internal.
T-1:55% T-1:55 Autopilot to Arm.
T-1:50 A‘r-l:SO Turning Water Systems On.
T-1:45 T-1.45 Commands to Arm,
T-1:40 T-1:40 Range Ready Switch "On",
T-1:35 T-1:38 T-1:35 And Holding Momentarily - All Pre-
Start Lights are Green - Slug Start.
T-1:35 And Counting.
Proceeding to Flight Pressurisation,
T-1:10 T-1:10 Missile to Internal Power,
T-1:0% T-1:08 Missile Helium to Internal,
T-0:60 T-0:60 Holdiag - Recycle to T-3:30; 50 Second Slug

Duration Timer Ran Out Before Slug Complets
Light On; Topping High Came On too Early,

AR VIR SPER 0F N UNTED SIAEUD WMD) TR MBS OF WS GUPURG LA, LS 18,
TR AEPLANGN &7 MO CONTRING 1 AN ANSEIIE O O URAURIRINED FUNDEN 18 FOONINED OF LAR
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Countdown Countdown
EST Time Procedure Event
2037 T-3:30H T-3:30 Status Check - All "Go",
2038 T-3:30 T-3:30 T-3:30 And Counting - Telemetry to
Internal.
2038 T-3:00 T-3:00 Timer Off - Readv Switch to Ready.
2038 T-2:45 T-2:45 Shut Down Power Switch to Arm.

2039 T-2:15H T-2:15 Holding - Telemetry Has Low Indicatioa on
B! Fuel Pump Discharge.

2040 T-2:15 T-2:15 Resume Count,
R 2040 T-2:05 T-2:08 Commands to Internal.
14
2040 T-2:00 Nose Cone Beacon and Telematry to Internal,

Nose Cone to Ready,

2040 T-1:55 T-1:55 Autopilot to Arm.

2040 T-1:50 T-1:50 Turning Water System 'On",

2040 T-1:45 T-1:45 Commands to Arm.

2040 T-1:40 T-1:40 Range Ready Switch '"On'",

2040 T-1:35 T-1:3% T-1:35 and Holding Momentarily - All Pre-

Start lLiights Are Green - Slug Start,
T-1:35 And Counting,

Proceeding to Flight Pressurisation,

2041 T-1:10 T-1:10 Missile to Internal Power.
2041 T-1:05% T-1:08 Missile Helium to Internal,
2041 T-0:60 T-0:60 T-60 Seconds and Holding Momentarily,
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Countdown Countdown
EST Time Procedure Event
T-60 Seconds and Counting.
T-0:50 T-0:50 Water Full Flow,
T-0:35 T-0:3% Status Check - All "Go'".
2042 T-0:20  T-0:20  All Launch Commit Lights Are Correct.
2042 T-0:05 T-0:35 T-5 Seconds and Holding Momentarily.

All Recorders to Fast,
T-5 Seconds and Counting.

2042 T-0:01 T-0:01 Ignition Started.

2042:27.10 Range Zero.
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MISSILF. CONFIGURA TION

Airframe

The SM-65E Missile is approximately 7] feet long from the re-entry vehicle
interface to the aft surface of the thrust chambers. The missile structure

is comprised of the booster structure and the main propellant tank atructure.
With the re-entry vehicle attacked, the complete missile is approximately 81

foet long.

Azusa System

Type B-1lA coherent carrier transponder in conjunction with the Mark II
Ground Station, Utilised a tripod-mounted, elliptical horn antenna mounted

in missile Quad IV,

Electrical System

Remotely activated, primary type, Eagle-Picher main miasile battery and
Leland rotary inverter.

ht atrol

Square canister configuration with forward rats gyro canister coataining
pitch and yaw rate gyros, This was the first flight using the 27-41000-837
Servo Canister. The -837 Servo Canister was functionally the same aes the
27-41000-831 Servo Canister previously flown on Missile 2F but incorporated
changes to certain transistors (manufacturer only) as well as increased watt-
age ratings of some resistors. This was the first "E" Series flight and the
second flight using the 27-45202-801 GQyro Canister and the 27-45045-5 For-
ward Rate Gyro Canistar which incorporated the Spin Motor Rotation Detector
(SMRD) System (previously flown on Missile 2F). This was the second "L
Series flight using the 27-41001-931 Programmer Caalster (previcusly flown

on Misseile 21L)
CGuidance System

ARMA Lot 1V Missile Cluidance Set in conjuaction with Lot 'l Ground
Equipmeat, :
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Hydraulics Systems

Comprised of three independent systems which provide hydraulic pressure
for booater operation, sustainer/vernier operation, and a 25 cubic inch
accumulator for vernier solo operation. Hydraulic tubing was of aluminum
except that directly associated with the sustainer engine, which was of corro-
sion resistant steel,

Impact Predictors

Asusa System and Mod III Instrumentation and Range Safety System.

Pneumatic System

Basic Astronautics system of five shrouded main propellant tank pressuri-
sation titanium helium bottles, and one unshrouded bottle for vernier solo
propellant feed, and booster jettison, Utilized F and G fuel and LOZ tank
pressurisation regulators.

Propulaion System

Rocketdyne MA -3 Liquid Engine Propulsion System,

Propellant Utilization System

The Acoustica Propellant Utilization system was utilized on this missile,
This system uses a 400 cps signul for excitation of the PU valve position
feedback transducer and a 5-Card computer. No specific gravity biases were
used,

Range Safeiy Command System

Standard system with two ARW-62 Receivers, a power and signal control
unit, arming switch, and destruct package, Utilised two manually activated,
secondary type, Yardney batteries.

Iolomotrz gx- tem

The three airframe telemetry canisters utilised individual remotely activated,
primary type, Eagle-Picher batteries. Three airframe telemetry links oper-
ational at 227.7, 229.9, and 232,4 mc,
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Optical Beacon System

Stardard Optical Beacon System in conjunction with the Ballistic (BC-4)
Camera facilities at Stations 3,4,5,6, and 7. Activation was programmed to
occur at SCO £ 0.1 seconds. Utilizsed a remotely activated, primary type,
Eagle-Picher battery,

Mod III Instrumentation and Range Safety System

Mod III E Instrumentation Beacon System in conjunction with the Mod III
Ground System. This was the first "E'* Series flight and the second flight
using the new ''twisted'' missilaborne antenna (Part No. 27136010-3) which
was previously flown on Missile 2F. The antenna was mounted on the tripod
boom in missile Quad IV. This antenna was tilted 12 degrees so that it was
parallel to the missile roll axis and was also rotated so that the plane of the
antenna was tangent to the missile at the 36 degree radius from the positive
yaw axis,

Propellant Tanking

Astronautics "E" Series Propellant Tanking System incorporating four ultra-
sonic fuel sensors, four LO2/GO2 detectors, a Propellant Loading Control
Unit (PLCU) in the blockhouse, and 200-400 gallon LO2 slug.

Re-entry Vehicle

Mark 4 Mod 2A Re-entry Vehicle contained a Sandia Warhead, a C-band
radar beacon, non-ejectable four pound SOFAR bomb and a recoverabls data
cassette. The telemetry systam utilised two links, 252, 4 mc and 255,11 mc,

" AFSWC Pod

Second Atlas flight test for the Air Force Special Weapons Center Phase III
Pod,
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HISTORY OF SM-65E MISSILE NO, 26E

Atlas Missile 26E arrived at AMR on 7 July 1961 and positioned in tho South
bay of Hangar "K" for a minimum of hangar checkout. On 7 August Missile
26E was transferred to Hangar "J" and weighed. Missile erection was
accomplished on Complex 13 on 9 August 1961, Pre-flight testing was accom-
plished in accordance with planning documented in Report 61-0100, Flight
Test Directive, Atlas Missile 26E.

Significant events concerning Missile 26E from arrival at AMR to launch are
delineated below:

Date
16 August 1961
18 August 1961

r 23 Auvgust 1961

S September 1961
6 September 1961

8 September 1961

Event
Successful propellant tanking.
Successful Flight Acceptance Composite Test.
Successful FAC Test. Fuses monitoring retro-
rocket firing did not blow and a hydraulic leak on
Vernier Engine No. 2 were observed.
Satisfactory FAC Test.
Successful fuel tanking.

Flight.

A bdrief description of significant difficulties encountered in system prepara-
tion and testing accomplished at AMR is as follows:

Landline Instrumaentation

The traneducers for Measurements P 1001 P and P 1002 P, Bl LO2 and Fuel
Pump Inlet Pressures, were found to be bad during calibration tests. Both
transducers were IR'd and replaced.

IR'd accelerometers and amplifiers for Measurements P 12080 and P 1209 O,
Bl and B2 LOZ Dome Accelerstion, for no output, Transducers were replaced
with matched sets,
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During high pressure checks, Measurement F 1246 P, Booster Bottles Pres-
sure, was intermittant at approximately 3000 psi. This transducer was IR'd
and replaced with a recommendation for failure analysis. The analysis |
revealed no malfunction in the transducer, A thorough check was made of the
associated harnesses revealing no discrepancies, During pre-readiness |
checks on X-2 Day, the wiper arm was discovered to be open. The transducer
was again IR'd and replaced with no subsequent problems,

Missile Electrical

No significant problems were encountered.

Range Safety Command

During Range Safety Command System testing, the Safe and Arm functions
. of the test destruct unit could not be accomplished properly, This was due

to a grounded wire in a control cable to the KH3 Relay Box. This was cor-

rected and the RSC System Test was completed, ;

Aszusa

On 25 August 1961 the Asusa Transponder Serial No, 731-0053 was removed
from the missile and sent to San Diego for transistor checks, Transponder
. Serial No. 731-0026 was checked locally at Asusa Field Service and installed,
During system test it was discovered that this transponder had excessive
warm up tims, After FACT the transponder was removed and Serial No.:
731-0042 installed. The Asusa System Test was satisfactorily completed.

Strobe Optical Beacon

No significant problems were encountered.

Telemetry

During the FACT, 18 August 1961, a number of measurements were found
to be in error, and were corrected in the following manners

1. 8376 X, Vernier Cutoff, was not received from A/P. TPS 13-1396
revealed a grounded resistor in the circuitry, The resistor splice
was replaced and S 376 X was functionally tested by TPS 13-140),

2. M 32 X, Conax Valve Command, did not activate. TPS 13-.1398 was
written to trouble shoot circuitry, It wae found that the RF No, 1 -
Canieter, Serial No., 0862, modifications were not complete., The
measurement operated properly on the backup canister Serial No, 9V16,
RY No. |, Serial No. 0862, modification was completed in the telametry
1ab and the measurement was functionally tested by TPS 13-.140)
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3. During the battery fit check procedure, 27-93867-BK-1A,
the Telemetry No. 3 Battery piug on Harness 27-61827-813
was found to be clocked 180° from normal posjtion. This
csused the backshell of the plug to be pointed forward
instead of aft. The harness did not have sufficient length to
permit installing with backshell pointing forward. IR 645346
written to add necessary length to install plug.

4. The performance of TPS 13-1370 disclosed a discrepancy in
Measurement A 446 T. The measurement was reading nega-
tive indicating a lower than normal resistance for the
measurement, TPS 1321394, TPS 13-1424 and TP2 13-1433
were written to troubls shoot the circuitry. Pigtails on pins
B and V of Plug 101UlP2 were grounded. This condition
was corrected,

Flight Control

The gyro spin indicator light failed while LOZ tanking was in progress. An
investigation revealed that excessive AC noise pick-up on the SMRD test
wire caused the light to go off. The problem was sliminated by cutting and
grounding the test wire,

Vernier No. |1 went hard over in minus yaw during vernier engine alignments,
The yaw actuator was found to be inoperative and was replaced. The Vernier
No. 1 Engine went to a minus 30° position., The Servo Canister was replaced
eliminating the problem,

!gd I E Instrumentation Beacon

During the first pressure test, there was a waveguide leak caused by Saa
Diego torque paint on an Q" Ring., The "O'" Ring was replaced and the test
completed satisfactorily,

During the first FACT, the MfBTS failed to interrogate the pulse beacoa,
Purgiag the tower waveguide eliminated the probiem aad dsring subsequent
testing the system cperated satisfactorily.

After heavy rains, the uapressurised teardrop fairing around the GE aatenna
was half full of water., This apparently entered through the support strut,
azound the waveguide. The fairing was drained and purged,
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Hydraulics

During FACT,H 212 P,Vernier System Return Pressure, had no pressure:
indication. The cause was investigated and the sensing line was found to be
connected to H 191 P, Sustainez High Pressure,instrumentation tee and

H 191 P Sensing Line was connected to H212 P Inctrumentation Tee. Over
pressurization of H 212 P Traasducer was the cause of the failure.

Vernier No. 2 Yaw Actuator 27-85312-805 {Modified Clemco) was replaced
on X-2 Day when the shaft seals leaked. This resulted in additional Auto-
pilot testing.

H 212 P Transducer developed hydraulic fluid lsakage around the indexing
Pin and necessitated replacing twice after over pressurisation of the first

transducer,

Propellant Utilization

No significan® problems were encountsred.

Propulsion

Two V-2 engines were replaced due to excessive hydraulic fluid leakage past
the gimbal shaft seals.

Tho Bl fuel staging valve was leaking between the -1 forward half and -3
aft half, Th -1 fofward half was ,016 laches out of round, Tbe -3 half
was removed and the "O" ring was found twisted in the groove., Both valve
halves were replaced

Complex Mechanical

During LN2 chill test, shroud leakage Quad III and Quad IV was obeserved.
All joints in this area were coated with sinc-chromnate paste and tape. Addi-
tional proof testing indicated full correction of all leaks.

During the launch operation at the time of the first slug transfer attempt the

LO? high topping probe failed. This failure prematurely started the 50 second

timer and caused a slug transfer abort when timer ran out before 100 per cent
2 completion was satisfied, A second attempt to deliver a slug was satisfactory,

GRS SFEAGE AVSITE NI (el SO OF WU VIDVED PUNED WVRNG TR HOMIND OF NS GPURNG AN, TTRA W,

"l e
AL, TN Mis /W 00 Tad TRARNENGN 00 NS WELANGR ¢ MO GG I AN DUEER ) A8 URAPNIINEED FUMGEN W FOUINORED OV

ep—— B
-

44

P I - - F
N = e
LR Ed

A

—t

. . N i .
s aal e Yl . . R ¥ l P N b -
* T et cRS o REA b e M  l n H A wnn D o fenel T U A e R A Lk s




GONHBENH M
CONVAIR-ASTRONAUTICS

Page No. 49
AA 01-0124

Complex Electrical

During performance of PLCU procedure 27-90314-BK-1D it was found that
95 per cent LO2 Probe Connector 203U2J]! was incorrectly installed.
IR No. 645342 was issued against this item and inatallation was corrected.

During second FAC Test performed on 23 August, Umbilical 600U3 did not
electrically eject from the missile., Subsequent performance of umbilical
eject solenoids operational checks pointed to a conclusion the seven adapters
were hanging up mechanically and would not reliably eject, The rejected
adapters were IR'd and replaced.

Propellant Loading

No significant problems were encountered,

Re-eantry Vehicle

The nose and flare assemblies of the Mark 4 Mod 2A-~-4 weze delivered at

AMR on 13 April 1961, In the course of hangar checks, it was found necessary
to replace the flight programmer and inertial switch, After minor modifl.
cation and fiaal systems tests, the re-entry vehicle was mated with Atlas
Missile 26K on 22 August 1961

Alrf{rame

The vernier fairings were modified to close the excessive gap around the
engine gimbal housings to prevent Aerodynamic heating ineide the fairings.

Pnoumatics

During LOZ Tanking Test the first slug transfer resulted in excessive high LO2
pump inlet temperatures. A second slug was delivered with no alteration of
parameters, All temperature data were normal during this slug, This obsere.
vation is unexplained at this time,
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Inertial Guidance

On 28 August 1961, an investigation of the optics equipment indicated a low
gradient. All amplifiers were changed and checked. Indications were that
the photocell output was low. Since a new photocell tube was not availahie,
the Gradient Set Switch was changed to the 100 MV position from 50 MV posi-
tion thus increasing the loop gain to compensate for the lowered gain of the
photocell,

During the MGS System Test on 31 August 1961, the computer would not come
on. Contacts 3 and 4 of Relay K7414 were open, The system was switched
to Relay K7414, Contacts 6 and 7 and the computer cams on. However, no
discretes were observed during the computer problem.

On 1 Septamber 1961 the investigation of the discrete ,.roblem was continued
and the umbilicals were purged. There were still no discretes observed
during the computer problem. Investigation revealed a short in Umbilical
U7, J3K and the umbilical was changed. Computer results were then satis-
factory.

During the MGS System Test on 2 September 1961, final alignment was reached,
but roll pendulum output was very noisy. Investigation revealed that the roll
pendulum output leads in the umbilical were shorted to grcund, The umbilical
was removed to be repaired,

On 4 September 1961 the repaired umbilical was installed and tested satis-
factorily.

The bench mark air conditioning motor compressor unit was replaced on

7 September 1961, This unit had previously given trouble on 23 August 1961,
when the temperature in the bench mark was up to 110°F giving erroneous
readings on the optics unit,
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FLUID CHEMICAL ANALYSIS

Unit
Liquid Oxygen
Purity Per cent
Hydrocarbons
As Methane ppm
As Acetylene ppm
Particle Count
50 - 175 Microns
175 4 Microns
Fibers '
. This item is out of specification.
Caseous Helium
Purity Per cent
Hydrocarbons ppPm

This item is within specification.
Gasecuas Nitrogen

Purity Per zent
Hydrocarbons pPpPmM

Thise item is within specification.

Jiubricating Qil

Viscosity at 100°F  Ceatistokes
Viscosity at 210°F  Centistokes
Flash Point oy
Viscosity Index

This item is within specification,

Sample

Sample
A B

99. 6

13
None

99,94
None

99. 6
None

12,6
3.3
440
129.5

Page No. 2a
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Saciﬁc_at*on

99. 5 Minimum

75.0 Total Maximum
0.5 Maximum

No solid particles
greater than 175
microns, (Fibers
not acceptable.)

99,94 Minimum
75.0 Total Maximum

99, 5 Minimum
75.0 Total Maximum

23,0 to 24,0

280, 0 Minimum
80, 0 Minimum
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Trichloroethylene

Appearance

Color

Odor

Specific Gravity

Distillation

Water Content

Non-volatil
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This item is within specification.

Fuel, RP-1

Initial Boiling
10 Per cent
50 Per cent
90 Per cent

End Point
Residue
Loss

Flash Point

Gravity

Particle Count

10 - 20
20 - 40
40 - 80
1754

Moisture Content
TFiber Count

Page No. 3a
AA 61-0124
Sample Sample |
Unit A B Specification
|
Pass Clear and Free
Faint Yellow NotRed,Blue, Green,
Cast or Purple Dyed.
Characteristic :
968°/68°F 1.460 1,454 to 1. 476
%c 86.5-87.4 85.0 to 91.3
@414.0°F Pass Cloudless
Per cent . 0004 0.002 Maximum
oy 361 365 Report
°r 390 396 364-410
or 419 424 Report
oy 450 456 Report
°y 472 488 525 Maximum
Per cent 1.0 0.9 1.9 Maximum
Per cent 0.1 0.1 1.5 Maximum
oy 144 143 110 Minimum
%AP1 43.6 43,65 42,0 to 45.0
Microns 2, 400 7,800 No solid particles
Microns 720 3, 600 greater than 175
Microns 120 720 microns. (Fibers
Microns 0 2e aot defined.)
None None ‘
Microns 4 10

Sample A: Thie item (e within specification.
This item is out of specification, ’

. Sample B:
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Hydraalic Fluid - Booster

Flash Point
Color
Viscosity
Dye
Particle Count
10 - 25
26 - 50
51 - 100
Over 100
Fibers

SONHBENTIAC
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This item is within specification.

Hydraulic Fluid - Sustainer

Flash Point
Color
Viscosity
Dye
Particle Count
10 - 25
26 - 50
51 - 100
Over 100
Fibers

AA 61-0124
Sample Sample
Unit A B Specification
°F 212 200.0 Minimum
Clear
Centistokes 8.9 8.5 Minimum
Red
Microns 3, 600 5, 500 Maximum
Microns 900 2,400 Maximum
Microns 60 300 Maximum
Microns 5 20 Maximum
Microns 7 20 Maximum
oF 210 200.0 Minimum
Ciear
Centistokes 8.8 8.5 Minimum
Red
Microns 5,160 5,500 Maximum
Microns 2,100 2. 400 Maximum
Microns 240 300 Maximum
Microns 7 20 Maximum
Microns 7 20 Maximum

This item is within specification.
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REFERENCE DOCUMENTS
Flight Test Plan - Missile No. 26E - AE 60-0800
Flight Test Program - SM-65 Series E,
R & D Missiles AZC-27-005
Detailed Test Requirements (AFBMD/STL)  STL/OR-60-0000-19028
Flight Test Directive (FTWG) AA 61-0100

Additional reports which may be referenced for further information regarding
this missile are listed below:

Reports Approximate Issue Date
(time after test)

Acoustica Associates, Inc., lLos Angeles, Calif,

Flight Test Evaluation Report 30 days
General Dynamics/Astronautics, San Diego,
Calif,

Flight Test Evaluation Report 14 days

ABMD/STL, Inglewood, Calif,

Flight Summary Report 8 - 12 weeks
ARMA, CCO
CCO Quick Look Report 7 - 10 days

American Bosch ARMA Co., Garden City, N. Y.

Flight Test Evaluation Report 30 days
AVCQO, Wilmington, Mass.

Final Flight Report 30 days
General Electric, Syracuse, N, Y,

Evaluation Report of Mod III Instrumentation
System with Missile 26K 6 - 10 weeks
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SERIAL NUMBERS OF SYSTEM COMPONENTS

AZUSA TRANSPONDER, Serial No. 731-0071

RE-ENTRY VEHICLE, Mark 4, Mod 2A-4, Serial No. L-25599

RANGE SAFETY COMMAND SYSTEM

Range Safety Command Receiver, Serial No, AF60-55

Range Safety Command Receiver, Serial No. AF58-100

Range Safety Command Receiver No. 1, Battery,Serial No, 010-0479

Range Safety Command Receiver No. 2, Battery,Serial No, 010-0478
Range Safety Command Power and Signal Control Unit, Serial No. 012-0042
Destruct Package,Serial No. 103-0136

Range Safety Command Arming Switch, Serial No. 009-0028

PROPULSION SYSTEM

$

s
)

Sustainer, Serial No, 222732

Booster No. 1, Serial No, 112765%
Booster No. 2, Serial No, 112782
Vernier No. 1, Seriai No. 332766
Vernier No. 2, Serial No, 332764

ELECTRICAL SYSTEM

Main Missile Battery, Serial No, 106-0443
Inverter, Serial No. 002-0087
Power Changeover Switch, Seria! No, 103-0104

MOD III E INSTRUMEN TA TION BEACON SYSTEM

Rate Beacon, Serial No. 6L 9015
Pulse Beacon, Serial No. 6E1027
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TELEMETRY SYSTEM

Telemeter RF No. 1, Serial No. 011-0001

Telemeter RF No. 2, Serial No. (No Serial No.) 0745 (Mfg. Serial No.)
Telemeter RF No. 3, Serial No. 011-0006

Telemeter RF No. 1, Battery, Serial No. 102-0538

Telemeter RF No. 2, Battery, Serial No. 102-0547

Telemeter RF No. 3, Battery, Serial No, 102-0544

Accessory Package, Serial No. 103-0016

FLIGHT CONTROL SYSTEM

Gyro Canister, Serial No. 106-0163 (229)

Forward Rate Gyro Canister, Serial No. 107-0072 (72)
Servo Canister, Serial No. 102-0001 (222)
Programmer, Serial No. 011-0057 (216)

PROPELLANT UTILIZATION SYSTEM

Canister, ACA-0113
PNEUMATICS SYSTEM

1,02 Tank Pressure Regulator, Mfg. F & G, Serial No. 902-0289
Fuel Tank Pressure Regulator, Mfg. F & G, Serial No. 902-0309

INERTIAL GUIDANCE SYSTEM

Platform, Serial Na. 7210031

Control, Serial No. 7220006

Computer, Serial No. 7230053

Analog Signal Converter, Serial No, 019
Digital Signal Converter, Serial No, 7140034

QPTICAL DEACON SYSTEM

Unit, Serial No. 011-0038
Battery, Serial No, 010-0076
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